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MARKED-UP CLAIMS 




581. (New) A composition, comprisnfe particulate apatite having an average apatite 
particle size of less than 1 [iim, an average apjftite crystal size of less than ISO nm and a surface 
area of at least about 40 mVg. 



582. (New) The compositio/of claim 581, wherein the particulate apatite has a 
surface area of at least about 60 mVa 



583. (New) The composition of claim 582, wherein the particulate apatite has a 
surface area of at least about LOO m^/g. 



584. rNew) Thexomposition of claim 58 K wherein the particulate apatite has an 
average apatite particle flze of less than 0.5 |im. 
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585. (New) The composition of claim 58 K wherqSn the particulate apatite has an 
average crystal size of less than 1 GO nm. 



586. (New) The composition of claim 58 K whferein the particulate apatite is densified. 



587. (New) The composition of claim 58 L wherein the particulate apatite undergoes 
apatite phas e decomposition of less than 10% when ^posed to conditions of at least 1300 °C for 
at least 2 hours. 



588. (New) The composition of claim SSI, further comprising an auxiUarv structural 



additive. 



589. (New) The composition of cla/m 588, wherein the auxiliary structural additive 
comprises a ceramic additive. 



590, (New) The composition oyclaim 589, wherein the ceramic additive comprises a 
metal oxide. 



591. (New) The compositioi/ of claim 590, wherein the metal oxide comprises 



■ • 



zirconia. 



592. (New) The composj/tion of claim 588. wherein the auxiliary structural additiv e is 
a metal or alloy. 



593, (New) The compositio n of claim 588, wherein the auxiliary structural additive is 
present in an amount of betwe/n about 1% and about 50% by volume. 



594. (New) The (jfomposition of claim 581, wherein the particulate apatite is 
carbonated apatite. 
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595. (New) The composition of claim 58 K whereiyf the particulate apatite comprises 



an organic species. 



596. (New) The composition of claim 595, wherein the organic species is a self- 
assembling surfactant or a polymer. 



597. (New) An article comprising a densified apatite structure having a dimension of 
at least abo ut 0.5 cm and an average XRD crystal sizef of less than about 250 nm. wherein the 
apatite structure undergoes phase decomposition of Ifess than about 10% when exposed to 
conditions of at least about 1300 "C for at least aboAt 2 hours. 



598, (New) The article of claim 597> Afherein the densified apatite structure has a 
density of at least about 90%. 



599. (New) The article of claim 59p. wherein the densified apatite structure has a 
density of at least about 98%. 



600, (New) The article of claim p97. wherein the densified apatite structure has a 
porosity of greater than about 20%. 



60L (New) The article of clayn 597. wherein the densified apatite structure has a 
compressive strength of at least about loO MPa. 



602, (New) The article of daim 601, wherein the densified apatite structure has a 
compressive strength of at least about 500 MPa. 



603, (New) The article Ojf claim 597. wherein the phase decomposition is less than 
about 5%. 



604. 

average XRD 



(New) The articl^ of claim 597. wherein the densified apatite structure has an 
crystal size of less than about 150 nm. 
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605. (New) The article of claim 597. wherein th^ densified apatite structure comprises 
an auxiliary structural additive. 

606. (New) The article of claim 605. wherein/ the auxiliary structural additive 
comprises a ceramic additive. 



607. (New) The article of claim 606, wherein the ceramic additive comprises a metal 

oxide. 



608. (New) The article of claim 607, wnerein the metal oxide comprises zirconia. 



609. (New) The article of claim 605./vherein the auxiliary structural additive is 
nanocrystalline. 



610, (New) The article of claim 6(/5, wherein the auxiliary structural additive is a 
metal or alloy. 



611. (New) The article of claim 605. wherein the auxiliary structural additive is 
present in an amount of between about IVd and about 50% by volume. 



612. (New) The article of claiyi 597 wherein the densified apatite structure comprises 
carbonated apatite. 



613. (New) The article of clym 597 wherein the densified apatite structure comprises 
an organic species. 



614. (New) The article of claim 597 wherein the article is at least part of a prothesis. 



615. (New) The article ofl claim 614, wherein the article is a prothesis. 
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616. (New) The article of claim 597 wherein the Article comprises an exterior coating 



on a prosthesis. 



617. (New) The article of claim 597 wherein ihe article is a bioactive implant. 



618. (New) The article of claim 617, wherein the bioactive implant is an orthopedic or 
dental implant. 



619. (New) The article of claim 612. wherein the carbonated apatite is a reactive layer 
on a bioceramic capable of enhancing bioactivity for bone growth. 



62a (New) An article comp rising ari apatite structure having having a dimension of at 
least about 0.5 cm, a den sitv of at least about fS%. and an average XRD crystal size of less than 
about 250 nm. 



62L (New) The article of claim (320- wherein the apatite structure undergoes phase 
decomposition of less th an about 10% wheA exposed to conditions of at least about 1300 for 
at least about 2 hours. 



622. (New) The article of cl aiifi 620. wherein the apatite structure has a compressive 
strength of at least about 150 MPa. 



623. (New) The article of cl ajtm 620. wherein the apatite structure has a compressive 
strength of at least about 500 MPa. 



624. (New) The article of c^aim 621. wherein the phase decomposition is less than 
about 5%. 



625. 
XRD crystal 



(New) T he article of /claim 620. wherein the apatite structure has an average 
size of less than about fl 50 nm. 



Serial No. 10/044,801 



-6- 



AttomeTDocket No. M00925/701 10 



626, (New) The article of claim 620. wherein thl article is a prothesis. 

62L (New) The article of cla im 620. whereinihe article is at least part of a prothesis. 



628, (New) The article of cla im 620. whereih the article comprises an exterior coating 



on a prosthesis. 



629, (New) The article of claim 620. whdrein the article is a bioactive implant. 



^20, (New) The article of claim 629. wherein the bioactive implant is an orthopedic or 



dental implant. 



63L (New) The article of cl aim 620./wherein the apatite structure comprises an 
auxiliary structural additive. 



^22. (New) The article of cl aim 63/. wherein the auxiliary structural add itive 
comprises a ceramic additive. 



633. (New) The article of claim 6 



oxide. 



(New) The article of cla im 6B3. wherein the metal oxide comprises zirconia. 



(New) The article of claim 631. wherein the auxiliary structural additive is 



nanocrvstalline. 



(New) The article of cl aim ^31. wherein the auxiliary structural additive is a 

metal or alio v. 



^ (Ne w) The article of claim 631. wherein the auxiliary structural additive is added 
in an amou nt of between about 1% and ab6ut 50% bv volume. 
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638i (New) The article of claim 620. wherein^e apatite structure comprises 
carbonated apatite. 



^29i (New) The article of cl aim 638. wherfein the carbonated apatite is a react ive layer 
on a bioceramic capable of enhancing bioactivitv fcff bone growth. 



640. fNew) A method for preparing pafrticulate apatite comprising: 

(i) precipitating apatite bv n/ixing a calcium source and a phosphate source. 
wherein the pH of the mixture is about/? to about 14. 

(ii) aging the precipitated j&patite, 

(i") controlling the conditions of steps (i) and (ii) so as to produce an apatite 
precipitate havi ng an average crystal size of 150 nm or less. 
(iv) collecting the apatite precipitate, and 

(y) drying the apatite i/reci pitate to obtain a particulate apatite having an 
average crystal si ze of 150 nm oJ less and a particle size of 1 um or less. 

(New) The method of c laim 640. wherein the calcium source has a concen tration 
of less than about 1 M. 



(New) The method of fcl aim 641. wherein the calcium source has a conc entration 
of less than about 0.5 M. 



^43i (New) The method of claim 640. wherein the calcium source is calcium ni trate 
and the phosphorus so urce is dianrnibnium hydrogen phosphate. 

(New) The method Af c laim 640. wherein the calcium source and phos phate 
source has an atomic ratio (Ca/P) of about 1.67. 



(New) The methodof claim 640. wherein the calcium source is added to the 



phosphate source. 
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646. (New) The method of claim 645, wherein tl|fe calcium source is added to the 
phosphate source at an addition rate of less than about O.OliO mole per minute. 



64L (New) The method of claim 640, whereiiythe mixture has a pH of between about 
11 and about 13. 



648. (New) The method of claim 640, wherpin the precipitated apatite is aeed at a 
temperature of about -25 °C to about 100 "^C. 



642i (New) The method of claim 648, wherein the precipitated apatite is aged at a 
temperature of about 20°C. 



65a (New) The method of claim 640, /^herein the precipitated apatite is aeed for at 
least 12 hours. 



651. (New) The method of claim 6401 further comprising grinding the precipitated 



apatite. 



652. (New) Th e method of claim 65 1, wherein the grinding step comprises wet 
grinding. 



653. (New) The method of claim 6^0. wherein the step of precipitating comprises 
adding an auxiliary structural additive. 



654i (New) The method of claim 6p3. wherein the auxiharv structural additive 
comprises a ceramic additive. 



655^ (New) The method of claim 654, wherein the ceramic additive is a metal oxide. 



i 
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656. rNew) The method of claim 653, whereiit the auxiliary structural additive is a 
metal or alloy. 



/ 



657. (New) The method of claim 640, wherein the step of precipitating comprises 
adding a solution of an organic species. ' 



658. (New) The method of claim 657, wherein the organic species is a self-assembling 
surfactant. 



659. (New) The method of claim 658, wherein the organic species is a polymer. 



660. (New) The method of claim 640, ^herein the step of precipitating comprises 
adding a carbonate source. 



661. (New) A method of producing ^densified apatite structure comprising: 

(i) providing particulate apatite having an average particle size of 1 fim or 
less, an ave rage crystal size of 150 nm 6r less, and a surface area of at least about 40 
mVg, and 

(ii) densifving the particulate apatite at a temperature of no more than 1100 
to produce a densified apatite structur^ having a dimension of at least about 0.5 cm and 
an average XRD crystal size of less tnan 250 nm. 



662. (New) The method of claim p6l. wherein the particulate apatite is densified bv 
sintering. 



663, (New) The method of clainj 662. wherein the particulate apatite is densified bv 
pressureless sintering. 



664i (New) The method of claijn 662. wherein the particulate apatite is densified bv 
pressure-assisted sintering. 
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665, (New) The method of claim 661. wherei^the particulate apatite is densified at a 



temperature of no more than 1 000 °C. 



/ 



666^ (New) The method of claim 661, whei^bin the densifsdng step occurs in the 
absence of sintering aids. 



66L (New) The method of cl aim 661, wherein the particulate apatite is densified bv 
colloidal pressing. 



668^ (New) The method of cl aim 661. ftirther comprising the step of calcining the 
composition at a temperature of less than about WOO ^C. 



^69. (New) Th e method of claim 66 1/. wherein the densifving step occurs for a pe riod 
of time of no more than about 2 hours. 



670, (New) The method of claim 661. further comprising allowing p hase 
decomposition of less than about 10 % in the Article. 



(New) The method of claim ^61. wherein the particulate apatite com prises an 
auxiliary structural additive. 



^ (New) The method of cla iiA 661, wherein the particulate apatite comprises 
carbonate. 



^21 (New) The method of cliim 661, wherein the particulate apatite comnrises an 



organic species. 



REMARKS 

The above claims are identical to claims 581-673 filed in the preliminary amendment of 
May 31, 2002, except that these claims have been underiined as requested by the Patent Office. 
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CONCLUSION 

If, for any reason, the Examiner is of the opinion that a telephone conversation with 
Applicants' representative would expedite prosecution, the Examiner is kindly invited to contact 
the undersigned at (617) 720-3500. 

Please charge any fee or fee deficiency occasioned by this amendment to Deposit 
Account No. 23/2825. 

Respectfully submitted. 
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